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(57) ABSTRACT 

The present disclosure is directed at an apparatus for chang 
ing printed circuit board pad structure to increase solder Vol 
ume and strength. The invention provides increased end row 
pad and lead size and utilizes a plurality of lead-to-pad and 
pad-to-lead conforming geometric structures to form a joint 
providing additional solder Surface adhesion area. 
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METHOD AND APPARATUS OF CHANGING 
PCB PAD STRUCTURE TO INCREASE 
SOLDERVOLUME AND STRENGTH 

TECHNICAL FIELD 

The present disclosure generally relates to the field of 
printed circuit board (PCB) structures and more particularly 
to a method for using different geometries to increase solder 
Volume on PCB structures. 

BACKGROUND 

Component assembly misalignment to printed circuit 
boards is a troublesome problem in the electronic arts. As 
components get Smaller and circuit board component density 
increases, the likelihood of misalignment occurring 
increases. Additionally, due to assembly misalignment of 
node actuation and reflow conditions, the solder fillet formed 
at the interface of pads and signal/ground leads can produce 
connections low in solder volume with thinner bondlines. 
These conditions increase manufacturing cost and waste. 

SUMMARY 

The present disclosure is directed at an improved method 
and apparatus for changing printed circuitboard pad structure 
to increase solder Volume and the strength of printed circuit 
board lead connections. The improvement including, but not 
limited to, a plurality of printed circuit board pads, a plurality 
of ground leads with associated connection pads, a plurality 
of signal leads with associated connection pads, a flat Surface 
interface on the printed circuit board pads, ground lead pads, 
and signal lead pads acting as the connection Surface between 
the printed circuit board pads and the ground and signal lead 
pads, the plurality of ground leads and the plurality of signal 
leads with associated pads and the plurality of printed circuit 
board pads oriented on a printed circuit board comprising 
inner rows and a singular end row, the singular end row of lead 
pads and printed circuit board pads, at least one of which is 
sized to 1.25 mm by 0.58 mm, the flat surface interface 
including: a plurality of raised 1 mill bumps on the printed 
circuit board pads corresponding to 1 milindentations on the 
signal and ground lead pads, a plurality of raised 1 milbumps 
on the signal and ground lead pads corresponding to 1 mil 
indentations on the printed circuit board pads, a plurality of 
raised 1 mill ovals on the printed circuit board pads oriented 
longitudinally to the length of the pad corresponding to 
indentations on the signal lead pads, and a plurality of raised 
1 mill ovals on the printed circuit board pads oriented laterally 
to the length of the pad corresponding to indentations on the 
signal lead pads. 

It is to be understood that both the foregoing general 
description and the following detailed description are exem 
plary and explanatory only and are not necessarily restrictive 
of the present disclosure. The accompanying drawings, which 
are incorporated in and constitute a part of the specification, 
illustrate subject matter of the disclosure. Together, the 
descriptions and the drawings serve to explain the principles 
of the disclosure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The numerous advantages of the disclosure may be better 
understood by those skilled in the art by reference to the 
accompanying figures in which: 
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2 
FIG. 1 shows a first embodiment of the singular end row of 

lead pads and printed circuit board pads (preferably sized to 
1.25 mm by 0.58 mm) for reducing tension on outer leads 
without changing inner row pads; 

FIG. 2 shows an embodiment of a plurality of raised 1 mil 
bumps on printed circuit board pads corresponding to 1 mil 
indentations on the signal and ground lead pads to increase 
solder Volume and structural Support while providing a flat 
Surface interface which reduces tensile stress on both signal 
and ground leads: 

FIG.3 shows an additional embodiment of FIG. 2, wherein 
indentations operably engage bumps (rather than bumps 
operably engage indentations) are placed on the printed cir 
cuit board pad; 

FIG. 4 shows an embodiment of a plurality of raised 1 mil 
ovals on the printed circuitboard pads oriented longitudinally 
to the length of the pad corresponding to indentations on the 
signal and ground lead pads to increase solder Volume and 
structural Support while providing a flat Surface interface 
which reduces tensile stress on both signal and ground leads: 

FIG. 5 shows an embodiment of a plurality of raised 1 mil 
ovals on the printed circuitboard pads oriented laterally to the 
length of the pad corresponding to indentations on the signal 
and ground lead pads to increase solder Volume and structural 
support while providing a flat surface interface which reduces 
tensile stress on both signal and ground leads: 

FIG. 6 shows results of finite element models illustrating 
signal lead tensile strength improvement; and 

FIG. 7 shows an embodiment of the increased pad dimen 
sions of the singular end row pads (shaded). 

DETAILED DESCRIPTION 

Reference will now be made in detail to the subject matter 
disclosed, which is illustrated in the accompanying drawings. 
The present disclosure is directed to an apparatus, con 

structed from the method of a preferred embodiment of the 
present invention, for increasing solder Volume and strength 
on the flat Surface interface between signal and ground lead 
pads and printed circuit board pads. Referring to FIG. 1, 
shown is an embodiment of the apparatus of the singular end 
rows sized to 1.25 mm by 0.58 mm. FIG. 2 and FIG.3 detail 
the apparatus of increased singular end row size in addition to 
raised 1 mill bumps on the printed circuit board pads corre 
sponding to indentations on the signal and ground lead pads, 
the opposite is shown in FIG. 3 with indentations on the 
printed circuit board pads and raised 1 mill bumps on the 
signal or ground lead pads. FIG. 4 and FIG. 5 detail the oval 
shaped raised bars on the signal and groundlead pads oriented 
longitudinally with the length of the pad, (FIG. 4), or laterally 
to the length of the pad (FIG. 5). FIG. 7 illustrates the 
increased size of the outer row in a currently preferred 
embodiment 112 (1.25 mmx0.58 mm) over the prior art 110 
(1.25 mmx0.40 mm). 

In the present disclosure, the methods disclosed may be 
implemented as sets of instructions or software readable by a 
device. Further, it is understood that the specific order or 
hierarchy of steps in the methods disclosed are examples of 
exemplary approaches. Based upon design preferences, it is 
understood that the specific order or hierarchy of steps in the 
method can be rearranged while remaining within the dis 
closed Subject matter. The accompanying method claims 
present elements of the various steps in a sample order, and 
are not necessarily meant to be limited to the specific order or 
hierarchy presented. 

It is believed that the present disclosure and many of its 
attendant advantages will be understood by the foregoing 
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description, and it will be apparent that various changes may 
be made in the form, construction and arrangement of the 
components without departing from the disclosed subject 
matter or without sacrificing all of its material advantages. 
The form described is merely explanatory, and it is the inten 
tion of the following claims to encompass and include Such 
changes. 

The invention claimed is: 
1. An improved printed circuit board pad and lead connec 

tion apparatus for providing increased solder Volume and 
strength, comprising: 

a plurality of printed circuit board pads; 
a plurality of ground leads with associated connection 

pads; 
a plurality of signal leads with associated connection pads; 
a flat surface interface on the printed circuit board pads, 

ground lead pads, and signal lead pads acting as the 
connection surface between the printed circuit board 
pads and the ground and signal lead pads; 

the plurality of ground leads and the plurality of signal 
leads with associated pads and the plurality of printed 
circuit board pads oriented on a printed circuit board 
comprising inner rows and a singular end row: 

the singular end row of lead pads and printed circuit board 
pads, at least one of which is sized to 1.25 mm by 0.58 
mm, 

the flat surface interface including: 
a plurality of raised 1 mill bumps on the printed circuit 

board pads corresponding to 1 mill indentations on the 
signal and ground lead pads; 
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a plurality of raised 1 mill bumps on the signal and ground 

lead pads corresponding to 1 mill indentations on the 
printed circuit board pads; 

a plurality of raised 1 mill ovals on the printed circuitboard 
pads oriented longitudinally to the length of the pad 
corresponding to indentations on the signal lead pads; 
and 

a plurality of raised 1 mill ovals on the printed circuitboard 
pads oriented laterally to the length of the pad corre 
sponding to indentations on the signal lead pads. 

2. A method for increasing solder Volume and strength 
between leads and pads on a printed circuit board, compris 
1ng: 

providing a plurality of printed circuitboard pads having at 
least one of a plurality of raised geometric structures and 
a plurality of indented geometric structures, said raised 
and indented geometric structures operably sized and 
configured to form a mechanical joint; 

providing a plurality of signal leads and ground leads, said 
signal leads and ground leads having associated connec 
tion pads, said connection pads having at least one of a 
plurality of raised geometric structures and a plurality of 
indented geometric structures, said raised and indented 
geometric structures operably sized and configured to 
form a mechanical joint with said printed circuit board 
pads; 

orientating said plurality of ground leads and signal leads 
on a printed circuit board comprising inner rows and a 
singular end row; and 

sizing said singular end row of lead pads and printed circuit 
board pads larger than said inner row of pads. 
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